Chemicals. Synthetic graphite power was purchased from BDH chemicals Ltd. (Poole, England). Dopamine hydrochloride, 1-Dodecanthiol, 1H,1H,2H,2H-Perfluorodecanethiol, aniline, oleylamine, polyethyleneimine (branched, average Mw ~25,000 by LS) were ordered from Sigma-Aldrich, Inc. All chemicals used in the presented work were obtained from commercial sources and directly used without further purification. The substrates, including Kapton, aluminium foil, nitrile gloves, PDMS, glass and Teflon, were cleaned with ethanol prior to printing. No other surface treatment was used.
Preparation of polydopamine/reduced graphene oxide (P@G) conjugate. The procedure for the preparation of polydopamine/reduced graphene oxide (P@G) conjugate was according to our previous work (Nat. Commun. 2019 , 10, 1120 . In a typical synthesis, 25 mg dopamine hydrochloride dissolved in 20 mL of water was mixed with 5 mL of 5 mg/mL GO (pH adjusted to 8.5). The mixture was kept in a Teflon-lined autoclave at 160°C for 12 h. After hydrothermal reaction, the autoclave was cooled to room temperature and the product of polydopamine/reduced graphene oxide (P@G) conjugate was washed in deionized water and ethanol several times, collected by centrifuge, and redispersed in ethanol for further use to form P@G ink.
Preparation of ligand-modified P@G inks. P@G ink was dispersed in ethanol and the pH was adjusted to ~8.5 using alkaline ethanol solution. Thiol or NH 2 -containing compounds (T 1 : 1-Dodecanethiol, T 2 : 1H,1H,2H,2H-Perfluorodecanethiol, N 1 : Aniline, N 2 : Oleylamine, and P: Polyethyleneimine) were respectively mixed with P@G ink and the mixtures kept for 12 h with gentle stirring. They were washed with ethanol several times, collected by centrifuge, and re-dispersed in ethanol for further use. They were named T 1 -P@G ink, T 2 -P@G ink, N 1 -P@G ink, N 2 -P@G ink, and P-P@G ink, respectively.
Fabrication of barcode-like sensor array. The process of fabrication is shown in the figure below. A Kapton film was cut into small pieces with a 1 cm×2 cm size. Commercially available copper tapes were cut into small pieces with an approximate 0.2 cm×2 cm size and used as the alignment, and then paved alternatively onto the Kapton pieces to form six lanes (each ~0.2 cm in width). Then ~5 μL of 4 mg/mL P@G ink and chemical engineered P@G inks were written on the resulting lanes. After the ink dried, the copper tapes were peeled off and then six-channel ink lane were linked with aluminium foil strips using conductive silver paste at the linkages. Another two Kapton pieces were placed on either side of the as-prepared ink-involving Kapton piece and fixed them with tapes to form the barcode-like sensor array (BLSA). Data Analysis. IBM SPSS 22.0 software was used to process principal component analysis (PCA). GraphPad Prism 7.0 software (San Diego, CA) was used to perform the data plotting. 
